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Improve Energy Efficiency by

Locating Ducts
Within Conditioned Space

Builder Guide

Ducts Located Within Conditioned Space
Save Energy

DESCRIPTION

The overall efficiency of residential duct systems
located outside conditioned spaces ranges between
65% and 80%.  This means that heating and cooling
energy bills could be reduced up to 20-35% if all
ductwork energy losses were eliminated by installing
the ductwork within conditioned space.

Ducts located within conditioned space must be
within insulated space and the effective air barrier of
a building.  For example, ducts between first and
second stories or in interior walls are probably within
the insulated space.  However, where holes in
framing allow air to move freely between these
spaces and unconditioned spaces (like the attic),
these spaces are not within the air barrier!

It is important to note that ducts appearing to be
within conditioned space on the plans are not
necessarily so after construction.  Testing is needed
to determine the location of the air barrier (see the
builder fact sheet on duct leakage testing).

Ducts within conditioned space do not need as much
insulation, but should  be sealed, because even if
conditioned air is being lost only to conditioned
spaces, it is not going where the duct system is
supposed to deliver it.

BENEFITS

“ Ducts inside conditioned space can
be smaller.

Ducts located within conditioned space can be
smaller, or 'right-sized' ducts.  This makes them

easier to fit within conditioned space, like between
floors.  They may also be shorter runs, which can
reduce system pressure drop and improve efficiency. 

“ Ducts inside conditioned space can
increase available storage space.

If ducts are not placed in attics and basements, these
spaces can more easily be used for storage or future
living space.

“ Ducts inside conditioned space can
reduce HVAC system costs.

Ducts inside conditioned spaces reduce system
loads, which means HVAC equipment can be 'right-
sized'  (see the builder fact sheet on right-sizing
HVAC equipment).  This can significantly reduce
equipment costs, especially for high-end equipment
such as high efficiency air source, ground-source or
gas-fired heat pumps.



“ Ducts inside conditioned space can
lower utility bills.

Elimination of duct losses to unconditioned spaces
can reduce heating and cooling bills up to 20-35% -
particularly for air source heat pumps or variable-
capacity air conditioners, which will spend less time
in supplementary electric heat (low efficiency)
operation.

“ Ducts inside conditioned space can
improve comfort.

Occupants are more comfortable because heated or
cooled air is delivered to the registers, not lost
through conduction along the way. If properly sealed
and insulated, the duct system in a house can
significantly improve HVAC system efficiency.   This
leads to lower utility bills year round, and increased
occupant comfort.  Duct improvements are a highly
cost effective way to improve the quality of the homes
you build, increase customer satisfaction, increase
customer referrals, and increase your sales.

INTEGRATION

“ Placement of ducts inside
conditioned space requires
coordination of house and system
design.

Placement of ducts inside conditioned space requires
coordination between house designer and HVAC
system designer.  For instance, main ducts may
need to located perpendicular to joists, which often
dictates joist material selection (i.e. truss joists or I-
beam joists) or possibly dropped ceiling soffits.  This
coordination should occur early in the design
process.

“ More coordination may be required
during construction.

Before sealing, verify that all ducts are fastened,
supported and insulated.  This will typically require
additional quality control measures.  Duct leakage
should be measured before and after sealing to
ensure quality and effectiveness (see the builder fact
sheet on Duct Leakage Testing).  This is important

because internal duct leakage typically cannot be
easily fixed once drywall is installed.
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